Urinary casts from 46 healthy volunteers and 60 patients with glomerulonephritis were examined for the presence of Tamm-Horsfall glycoprotein and other proteins. All samples gave immunofluorescence evidence of TammHorsfall protein in casts. Casts from 59 of the patients but only three of the controls contained other proteins in addition (p <0 001). Immunoglobulins (IgG, IgM, IgA) were detected in casts from 53 of the patients but none of the healthy volunteers.
Introduction
Despite the common finding of hyaline casts in urine their composition has attracted little attention. Addis believed that they were composed of protein and chondroitin sulphate.1 McQueen, however, using a fluorescence antibody technique, showed that their major component was Tamm-Horsfall glycoprotein.' Rutecki et al found a difference between granular casts and hyaline casts: using an immunofluorescence method to search for a wide variety of serum proteins of different molecular size they identified all serum proteins, except C reactive protein, in granules of casts from five patients with glomerulonephritis and three with other renal diseases. 3 We undertook the present study to determine whether the protein composition of urinary casts from patients with glomerulonephritis was different from that of casts from healthy subjects.
Subjects and methods
Midstream urine samples were obtained from 60 patients with glomerulonephritis confirmed by biopsy, six patients with diabetes, and six patients with presumed essential hypertension, for which they were receiving a diuretic at the time of the study. Samples were also obtained from 46 healthy volunteers after they had taken strenuous exercise. All samples contained at least 3000 casts/ml. Samples from patients were examined without knowledge of the clinical or histological findings.
Urine (30 ml) was centrifuged at 1500 g for seven and a half minutes at 15°C. The deposit was washed twice with phosphate buffered saline (pH 7 3). Standard volumes of antisera to a range of proteins were then added to the washed sediment (table I) . The antisera were allowed to act for 20 minutes at room temperature, after which the deposits were washed as before in buffered saline and examined with a Leitz Dialux ultraviolet microscope.
To minimise non-specific fluorescence antisera were titrated before use with positive urine sediments. These findings might be of benefit in several circumstances. After exercise urine from healthy subjects often contains numbers of casts.4 There is also an increase in glomerular red blood cells, and red cell casts may be present in a few instances.4 This has raised the question of whether a substantial increase in glomerular red blood cells or red cell casts indicates underlying glomerulonephritis. Examination of the urinary casts for fibrin, immunoglobulins, and C, might help to answer this.
It has been suggested that as many as 20% of patients attend- (table IV) . Most casts from both healthy subjects and patients showed diffuse fluorescence of cast matrix rather than the granular distribution described by Rutecki et al.3
Discussion
The presence of increased numbers of hyaline casts in the urine is widely considered to be an abnormal finding that invariably reflects damage to the renal parenchyma. Large numbers of casts are regularly seen, however, in the urine of healthy subjects after vigorous exercise,4 administration of diuretics such as frusemide and thiazides,5 and ingestion of acidifying agents or cation exchange resins.6 It would, therefore, assist in determining the pathological importance of cylindruria in particular patients if such casts were distinguishable from those seen in patients with renal disease.
Our results show a clear difference between the hyaline casts that appear in the urine of healthy subjects during exercise and those seen in the urine of patients with glomerulonephritis. Most patients were studied in an active phase of the disease while they were in hospital for renal biopsy. Our findings also suggest that when glomerular lesions resolve with treatment the urinary pattern may revert to that seen in healthy individuals. We had hoped that this study might show differences in the urinary casts in different forms of glomerulonephritis, but it did not. There was no apparent relation between the pattern of immunoglobulins, fibrin, and complement in glomeruli and the urinary findings. A better correlation was noted between the presence of immunoglobulins, fibrin, and complement in casts in the biopsy specimen and their presence in the urine. Casts are not always observed in a biopsy specimen, and hence this comparison is most meaningful in cases in which a positive result is recorded for casts in the biopsy specimen and a negative result for casts in the urine. This occurred in only one out of 31 patients.
Glomerulonephritis is a common disease and is being identified more often in asymptomatic patients as simple dipstick methods of urine analysis become more widely used. Although a renal biopsy gives the only definitive diagnosis of glomerulonephritis, careful analysis of the microscopic findings in the urine, particularly glomerular erythrocyte counts,9 10 will identify most cases of glomerulonephritis. Staining of casts for complement, immunoglobulins, and fibrin provides another noninvasive method of diagnosing glomerulonephritis.
Introduction
After the second world war cardiovascular diseases, predominantly coronary heart disease, became the leading public health problem in most of the industrialised world. Mortality statistics and other studies showed that in the 1960s the highest heart disease mortality rates were observed in Finland, predominantly in men.' -3 Within Finland the highest rates were registered in eastern Finland and were particularly high in the county of North Karelia.4 5 A major national project was there-
